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(74)ftSA 


100097445 








#a± sins *m oji-2«) 











(54) [$ggd<Z>£*W #*«#K-#«?&fflIEffiffi®R©§83®^ 



(57) [g*?j] 

K Cu, Zn0^fr5'j>ft<i:«.10) *g£Uin 



i --*«» 




1 

Wk^«i:iSain7c*M*«a:-r* c ^^J; o*#e 

Mg, Al, Cu, Z n(D^^e.Jltfn?> / >^< 1 

v ^utsya t m^ftmu^mx^ % c t ic & o n e> 
^5>ji{fn?.'>^ < 1 1, i a) L»r s c t tc 

«fc 9 $ 5 n 5 d 4: £ T 3 #**#Hr IE 
©iij^tf-' l ~8 %-?3b&mM l 2 cDwf ftfr 

2 mm<D#7kmMn-&mmmiEM%viin<Dmmj5& 0 
m^m 5 ] Miabpiiss^ 750-1000 °c 

[11*316] tutaiPiiBufc, D-*U-*;l/>*ffl^ 
6 5 0-7 5 0lCTf«^*«HltaS!l-r*il*«5EIB 

7 ] tufa u ^9 wb^fcoT^e^stf 2 ~ 

1 5 /i mT'feSH^ 1 frZ 6 OI/^-rtl^tfSK©^* 30 

3- 1 5 /tmT*-5IS*3S 1 fr6 7 ©vvfftfrfc 
HB*«9] ffiKffiiraTcJRfc^trtfc^fc©^*^ 

# 1 ~ 1 5 fi mt'&zmxm 1 8 (D^-rn^tiEK 

©?Pzlc«»K-*Wl!lffliESBS««©HJi^a. 

c»*si 0] iwsaainTaPtftttitfta/^i/hWHS 

<tH3/^I/h-pfeSIB*S 1 fr6 9 <0^t ftMcfBfc© 

fttimmnzjmMmiEW£Mvw&5&. 40 

[M$g 1 1 ] IWE#*«»«^MKi!!ffliEaSttK 
W3&?&tf3~2 0MmT*fe5H*Jllfre>l 0© 
v^-fn^fcC«o^**l|PKr*«i!iffljEttg1WlO» 

l 2 ] i[8E^7j<*»flr^«^ffliEffig«iH 
©J±M»#0. 3-1. 2m'/gTS5»jR«lfr 

%fl©§yjgfi?£. 
[£93©ttM&l!ll9§] 

[00 0 1] 50 



^12002-19805 1 
2 

[0 0 0 2] 

[0003] iS^x »Jf-«>A«wa^itfktt*iEttS» 
Mil U £ffiKR*mm*^fc«l!!3&tfiSx*;]/:p 

^s. ^<Dv^h^m^mimtLXL i coo, 
^L*tf6» l i n i OzttSi^tt^ffiv^t^raia 

[0 0 0 4] cn6©jESS»»43lfiiW*ff5!:4:fc 
J: Ox RSiiRti^tR t) Jg-T o c©RHEfifiHMtfc:l4tt? 

©7c*i?H^-r§ c tiz «fc o*snte?©^{k£ig o, 

[0 0 0 5] l^tf, 5-2 4 2 8 9 1 

«FB8¥6 - 1 6 8 7 2 2 ^$8, 1 1 -7 9 5 8 

i^Tti, a/^Uh©-gp^iP7c^i:©g^t < tO-9--r 
^-T * 0 jIT d £ £ <k o T^^ fcftJfiOJPfttf;*: 

tiib^T*? fco S /c. ftBfl¥ 7-2 2 6 2 0 1f 

c ©ftSfcB-tf-r ^> ;1/^t 9 c i: tc «fc 3 fijteP*©^l)P© 

tctic&vc nzmmvmvmixi, mwtm<omtoac 

[0 0 0 6] ±e©«fc5fc»jta7t£*H&-f Stf-f h£ 



(3) 

3 

[0 0 0 7] W.hU7im<DmbQ?]&tLTlt. Vi- 

[0 0 0 8] 

$T5£>©t\ mn7imcDmuj5&*&&tz>ctic& io 

[0 0 0 9] 

iMIiMg, A Is Cu, Z n©f£frt>3itfft3'>&< 
£t> 1® #^£UlP§^S££tc£Df#£tl3£>cDT 20 

8 Ll\ £ iP^SSti 7 5 0-1000 

[0 0 10] Sfe*38WO^zk«imz^Wt«ffliE«S 

K Cu, Z n0*fr5jHfn*'>fc< fct, 1 ffl) 

A, n^;bh*3 < fct>*^iP7t^M«D|g?- ; E;l/l:t©-&lttd& 

fcS&iH7^M©lS? ; E/Wfc<E>SJ'&«: 1 ~8%tffi£ L 

rL^i?5iP7t;*McDli?' : &;H:t^x^t^AW £ Li/\ 
S&fc, ijpSj&Sfitt 7 5 0-1 0 0 0°C*WS U\ 
[001 1] BsiP7E**dA./£Uf'!>A*^3^;UhK 

[0 0 12] COTj^fflV^t^ftOTt^-gPtia/^ 
V tlifftSftT L3; ^ o CtKiitfta/W' h E U A 
tffflH&fctf) Iffc^SPTt^i: LTlAi, 2 A 



4#P?fl 2 0 0 2 - 1 9 8 0 5 1 
4 

[0 0 13] Ltlt^LT, #HBJl£Dg!j££j£T*fi, & 

iP^*M*£tt2tffcl&{b:3/W' 1> t u 

iP^S^fccfcO^-f-S©-^ 

[0 0 14] SEta7C*M*#tt£tffclMfc3/Whtta 
[0 0 15] *^WO»jg^ffi^{4, U^A 

3^;n-, u^^A^tD^-r htisain7t**ii»-ra 
cfc^RTfUtfta. u^^Alb^ S*i7ai5«a:»fk 
^*P7ciR*^/u^fb^«B<oi!i-&*sijffli-« c 

[0 0 l 6] W±oci:*^?aS[«-9-'i'^;l'*firofc» 
[0 0 17] 

^fbtlT-SoT, 'J^^A^b^fc^PTt^M^itjfr 
5 c «fc 0 »6nfe»llP7cJl6«aitfk3/^I/ h (fcf£ 
L, ^iPjt;^IV»±Mg, Al, Cu, Z n<D$fr<bMi£ 

[0 0 18] Sfc, *^{4, Vf-VLtiLSa/Whm 



(4) 



HM##ty{t:£ti (fcfcU SiDTciSMtiMg, A k 

Cu, Zn<0*fr5jltftl*'>&<fcfcl«) *?g#L 

[0019] aanTcfcaaawtn'Wh L-cti-BWt 

— (CoO) » HiEft— (Co 
z0 3 ) , raSftHn/Wh (Co»0«) §tfJ:i'\, *T 

= 3/WhtfflFSLir\i ^OSSttHKffcHn/Whtf 10 

So 

[0 0 2 0] tit. Vf-VMt&VitLTimWJf-V 

a, 7wwfcuf-r>i», mtvrvi*. m 

[0021] SftrtSMfc^eflAtti: LTtt, WT©fe 

*>/7A, 8&{kV***^7A, igI6iivn^^ 20 
A, mv^i^A, 7>WLv?'*s/7A, 6gHv^ 
*i"7A, 5fi»vy*S">A, BHtvy*S/^i», Si? 

liffcv^S^A^tf/li/^ftSo $ 
fc. 7;l/5-^ASi:LT{i % #18{fc7;l/5r:7A, ffi 
MTll^-yL, mtT^-^K, 7Wk7;l/^-7 
A, 8H*7;l>5-9A$ftWB^5ftS. iStL 

Ttt, BffcSi. 3iftft fflft 

fix BWUB^^fflv^n*. iEIBaifcLTtt, S? 
ffcEft, ififbSSh 7>y{bffigi, 

ffilftl&ft 8Wb3fi««*fflt>6n*. 30 
[0 0 2 2] 3:7c, Vf"7A, 3^;l/h, SfetajtJSM© 

1 ~ 8 C $ LV\ 1 %&CFT°imt}Q 

7tm?m& l a k> n *> nt\ 8 %w±t«s 

[0 0 2 3] S:7c, ±E^in7c3RM*^tFft^«|t#S 

ft 3 SiiPTcSHM OMi? t;UJttfi«ta7c*ftaiWt 

fc3yt?*ftt^c«>T?a&So 40 
[0 0 2 4] 3:7c, U^7A{b#t)W^«mi#2~ 

S^{gT-r§/c46T'S0, 1 5 /* mtLk-Pttffc?*" 5 ** 

[0025] 3=7c, Siftn7c*ftit»{t3^;i/ hllft^lft 

©ft?S#3~l 5 nmT'&Z<Dtf&%. U\> 3(imW 
TLTLSlvlMSatfftTT 5fcl6T'&9, i5 Mm 50 



ftBfl 2 0 0 2 - 1 9 8 0 5 1 
6 

[0 0 2 6] 3: 7c, ^7C**£^J£ft£*&©ffi?gtf 
l~15|/mt*5S(D*W^U\ 1 /imfitTT't 1 5 

#TL3:9 7c£>T 5 &3o 

[0027] $fc, ina&iSfi«:7 5o~ioo o°ct-f 
«o 75 o°mTT°i*m&vkm&<%io-tft%MnBm 
t>m<bn%:^rctbT*&t), 1 o o ox^rHummm 

±Eiajt*-STffoTt^^ -|Sg£6 5 0~7 
5 0°C©Jt^fg?gT*tTorc^ -g@%750~10 

0 0 o c©isST'fT 3 2 Mtjm&m&&& m < , 
[0028] s.fc, mkmmn-AmmmjEmmmm<D 

1 5 /im^±T*«iSf^#SAWrS7ci6T'S5o 
[0 0 2 9] Sfc, ^zWtj»llr5WKfiffliEffg*KO 
tt*B5«^0. 3-1. 2mVgT*fe5«iL 
l\ 0. 3mVgWT"ettiKft«1*tt3WttT1-*fc«) 
TfeO, 1. ZmVgWJhTJIitlSStOSIttiao 

So 

[0 0 3 0] 

[0031] hi fc*sat«(Tffflv^fta!^*«»iir 

^Wjtt (>ie3 4 mm, igf£ 5 0 mm) %7fit 0 H 1 «fc 
*), -b/<U-**^LT, W«iESfi^ftttiS«4IRIsl 

IZZnZtiT/l ~ - 7 AKiEffi U — F 2 *3 J; l>*n 
^ ;l/HftB U - F 3 *JS» LTi ©±8|5Jc 
#Uxf-u>«|BHtt»u y?zm%u 7;l/ = -7A 
SSH&^-X 4 rtfciK^ iEffi U — F 2 <D{&iffi*7>l 
5-7A^MP«5tC7^-y b^gL, *fcftS«J-K 
3 (DiiSliini 5 <D^L>g|5tCfe5-'y 
6<DT3ttCX#'y hrg^-fSo *?6'5r-7 4<DJSIHfC* 

XP7*^^j92r-B-S 0 gf^caAP7^7;l/5^7A 

■p*ifta«ffl*ffl^T»TO*?T-3fctf, 3 



(5) 



[0032] ($mm i ) jESiSftnawTo «t 5 fcfc 

[0 0 3 3] Ty*->*i»Jttt»t3/WhttWtt3<* 
;!/ h AoB^^fczkKffc"*- h U 

fee vy*5/^A«tt»tt««3/Vl/h fcaa^^*^ 
S A OS^Jt tili; 0 mm Lv^->-) A£ifclWfc 3 / W * 1 0 



12002-1 9805 1 
8 

* h£f#/c 0 

[0034] c©£5KLT»fcv^*^«>A«a:iSrt: 
n/^Uh i ~5 i^gTJf-^A^U^A, 3A/1/K 
v^^AOII^Mb!)^ 1 t^-TfiJ-a-tc^^ j;^ 

°ct- i o B#ra«jf-r 5 ztic&K) mmfevnn i~s%& 

[0 0 3 5] 
[Si] 

























*»W©JEffi?SttH 1 


0.9 8 


0, 02 


1. oo 


*»W©iEffifi&«W 2 


0.9 5 


0. 05 


1. 00 




0.9 0 


0.10 


1. 00 




0: 84 


0. 1 6 


1.0 0 




0.8 0 


0.2 0 


1.0 0 



[0 0 3 6] 1-5*1 OOSftSPfc**!* 

l %*;l/#4=->^f-;U-b;l/D-^zkS}BE l 0 OMMMZ 20 
T, *£2 0 /im®7>l/5x?Af§fc**{*J:U 

1 ~ 5 fc 0 

[0 0 3 7] ftWgttWTOA^KffflJLrco s 

f\ 20/imf;:ft3J:9 L 

;bP-X7j<^l 0 OfiMSBtiP*, 30 
[0 0 3 8] fLT, ±a©*3tff«bfe?|fttOiEtt* 



ttSUfc 1 : 3 (DUSmm^ 1 . Omol/IOIIPF 

[0 0 3 9] C0«fc3£LTftSlLfc*ra£*?SE©* 
?tl 1 ~ 5 Lfdo 

[0040] o&m 1 ) K»yf->A, wba^/u 
2/ 9 a ©*?*;wt #a 2 fc ^-r fij^-tt 5 a t n 

s^yprtT 9 0 0 °c$ r* 2 m mt^s U 900 °CT? 1 

©Wfil~6*ft*Lfc. 
[0 0 4 1] 
[«2] 



























J±«W<OiEffi£!»fl 1 


1.00 


0.00 


1.0 0 




0.9 8 


0.02 


1.0 0 


]t«frJ©iEffiiSft!R3 


0.9 5 


0.0 5 


1. 00 


J£*HM©IE«i*SBJK4 


0.9 0 


0.10 


1.00 




0.8 4 


0.16 


1.00 




0. 80 


0.2 0 


1. 00 



[0042] ttmomtb 1 ~ 5 jtiMRiowfi 1 

~6%««ifiJt2 0°CT-?t)K«^^^;h^7orco ft 

nn^rn 6 0 0 m a % WLmm±mi 3. 0 v ©s«gsa 



1-0 

[0 0 4 3] 
[S3] 



(6) 





TnmM EL?*- =5. 


o U U 17 n v JviSi 










(mm) 




14 1 


7 ft 


n o 4 




14 0 


7 Q 


U . Z 1 


^^^cr>m?fi 3 


14 0 


8 0 


0 . 19 




1 3 5 


8 2 


0.17 


*5lW(OW& 5 


1 1 3 


8 4 


0.15 


itS^JCDlBTfe 1 


14 2 


74 


0. 32 


tt^fiS»J©®T&2 


13 8 


7 5 


0. 28 


it^Jcr>m*fe3 


13 5 


7 6 


0. 27 


tt$£#J©m?fe4 


12 7 


7 7 


0.2 6 




1 1 6 


7 8 


0.2 4 


tt*tWz>«&8 


1 0 5 


7 9 


0.2 1 



#Hfl 2 0 0 2 - 1 9 8 0 5 1 
10 



[0 0 4 4] 313 v^s/^A^asiraUT^ft^ 

s„ coctfr^v A*aawf « c t fc * b ie 
[0045] *f!B^cD*m i ~ 5 timmonm 

2-6 £i±f$T 5 £ , -7 9* A ©r£jj[] Wi |WJ Di» & 

S?fiJ¥#£{ttt/bSi,\, T&fc^ v£**v">Aj£i!jn<Q 20 
^ffiiiLT, v^*^A£S€y<fc£to*gfMl£jSf$ 
OBitmi: LTJH^SJ: tK vy*5/*A£HflHI:3/< 

S/^A(i±kLT3^;l/hkB^U v Afb£ 



* [0 0 4 6] *%B^O«?tb 1 ~ 5 ^tb!5f Sk, 

g«*t8^ , mmm^m tit v ^> * Agam*** * t 

Sg{b0^7>'X*^t">Ofi*«K©«ffl 1 ~4, f 4fc 
ttfc£»Svy*S/?A©K?*;l/Ittf 1 ~8 

[0 0 4 7] (£SS0IJ2) V^*->£A«aSMfc:3/W 
hfc*»ffcv^*S/?A x KHU^A^'J^A, 3 



i * 



HJ?CDttftS6~l OOgBjHJfcgMi:, 3 0 0^^ 

St 5 f<l7jN"^" 0 

[0 0 4 8] 
S84] 

































0.9 5 


0. 05 


0.0 2 


1. 00 


^«^©iE«g7S^iW7 


0.9 5 


0. 05 


0.0 5 


1. oo 




0.9 5 


0.0 5 


0.0 7 


1. 00 i 




0.9 5 


0.0 5 


0 


1. 00 


#&*B©IE*grS&E 1 o 


0.9 5 


0.0 7 


0 


1. 00 



[0 0 4 9] 



* * ^ 5] 







3 o oir 






(mAh/g) 


gfiteft* (%) 


(mm) 




13 9 


8 9 


0.051 




1 3 8 


9 0 


0.021 


*%^CD«ffi8 


1 3 1 


9 0 


0.018 




14 0 


7 9 


0.2 1 


*$S3St7)Sifi 1 0 


14 0 


7 9 


0.2 0 



[oo 5 o] S5«to. *ft^omrte9, lOfc*^ 
©«ite6~8*jt«-r*i:, *fg^©*}te 6 - 8 

**>«>A«itllft3/^hO**Kttfl-pfflv^*ct»j 

3/ VI/ h * ITOc ffl L ^ * > ^ AjSiPoaiR 

^b^/Vl/h^ttftL/cV^v/^A 50 



v^*«>H;Att±kLTUf->Ai:H»LT^5k#i?. 
etisci:*^, 3/Vl/hO-g|S*5j;i;Uf-^A<D-a5 

^^s/^ATBiRi-sckfcj:?). ^mtnm<D 
[0051] src, *f?0i©ttyte6~8^tb*J-r?»i:, 



1 



(7) 



11 

[0 0 5 2] (HSS0IJ3) ^VI/hfcV^S/^AOflR 
^jlitffO. 90 : 0. l 0£Lrcv^**-><j7A±t£t 

W l fcfl*fc£j«LTiElBg1Ml l l i: U ^SS09 l * 



ISM 2002-1980 '5 1 
12 

Wfil 2fcJ:tf 1 3£Ls HSW>JHK*fTofc. *f2iB 
Ottttl l ~l 3©g$iJti:b§Mi:, 3 0 01M*;l/1i 

7 K^-f 0 
[0 0 5 3] 
[^6] 





















0.9 0 


0.10 


0. 02 


0. 98 



[0 0 5 4] * * [£7] 







3 0 0+M*;V& 






(mAh/g) 


(%) 


(mm) 


:fc$g9I<D«fel 1 


1 3 9 


9 0 


0.015 


**W0Si 1 2 


1 4 0 


9 1 


0.012 


1 3 


1 3 9 


9 0 


0.016 



[0055]a7d;0, T^^ivfc^trffc^ttfcL 

[00 5 6] (^SS0!|4) 
?*r;l/J±tfO. 90 : 0. 1 0£LfcV^*S/?A££t 

fij^ic & § «fc 5 * ti^tiS^ L fco c 8 * 



«*frv\ lEffigftJtl 4~2 0^#fc o mzntciEM 
4-20 ©S&fiJtg* , 3 0 0 * ;l/&gSff£jf 

to 

[0 0 5 7] 

[is] 









3 oo*w?>m 








(mAh/g) 


(%) 


(mm) 


#$8*5i<Dffi& 1 4 


7 0 0 


1 3 4 


6 9 


0.125 


#3*GBGD®rfe 1 5 


7 5 0 


1 3 8 


7 8 


0.038 


1 6 


8 0 0 


1 3 9 


8 5 


0.027 


*5e^CD«fe 1 7 


9 0 0 


1 3 9 


9 0 


0.015 


*^^CD Wfe 1 8 


9 5 0 


1 3 9 


8 9 


0.014 


*«3fIcD*ift 1 -9 


10 0 0 


1 3 7 


80 


0.014 


#$g(E©m?tfe 2 0 


1100 


1 1 3 


6 5 


0.015 



[0058] §8 J; 9, £j£ig£li7 5 0-1 0 0 0 °C 
>7>tf&.\,^C£fft>fr%o ftfrTfe, 8 0 0~9 5 0°C 

IK, Jt£ffi«tf*t^fc*> WftJ**Sffctf*fr < ft 
3i:#;t£n-5o l 0 0 orcfc^iSST'tiJtaffi^Mfi 

[0 0 5 9] (*JWH5) 7^5-->i»«ttllft3/VI/ 



40 fcfcUfkri'Whfcfcfc. 

[0 0 6 0] e:©J;?fcLTf#fc77l/5-*A£tfc|fc{k 
^Vl/htj^igy^Afc'J^A, a/WK 7;b5 

- ? i»ojR? * ;utttfa 9 ic^-rfij^tc ^ s i a £ 

2 l*fls»Lfc. 
[0 0 61] 
[319] 



(8) 



12002-1 9805 1 



13 






14 






mm*)**?!* 


















JEt£f£#i®2 1-2 3 


0. 88 


0. 1 2 


1. 00 



[0062] (iwj 6 ) mmmtt^'w v \tm*& 
*)\> v tmmom&fcmmzfowt-t y y * a*»t 

H^T'Sat, gHb?-efct,©£JB^fc. SftttZtiBKil 
[0 0 6 3] coJ:3fcLTlifc««a:»fb3/^Uhfc 

[0 0 6 4] (MMm 7 ) 36»«8flMt=i/ W h (tiffii 
h fc»«MJ©ie£7jc}g«£7.ki&fl:-*- h y •> as- 

[0 0 6 5] CO<fc5fCLT^fcffilBfttt»{b3/^l/h 



[0 0 6 6] (^S£#!|8) 7;l/5-^AttitlWt3-'^I/ 

io nfb^- h u ^A^i&TT s c fcict 0f#&n57;u5- 

fcfc©£fflvfc. 7;l/5:i*A£tfcW48W3>W h 
it^bn^^uh^fffco 

[0 0 6 7] COJ:9fc:bTf#fc7;l/5-^AJtaiWb 
n/Vlb l 3i:7k^fb7;l/5-^A, KKyf-?A*y 

20 2 4 L fe. 

[0 0 6 8] 
[Si 0] 



tmmVl-y^ltVT-VL^ a/WK SIB©®?*;!/* 





















0.9 0 


0. 10 


0. 02 


0.9 8 



[0069] mmm9) mntiMit^jwhimm^ 
>w h tmwmom&mmicymiti- b v *? a^t&t 
■rzzticxQWZftz mmbkmt a > w b z^um 30 

3 /w b t wmmcomstt t «t t> urn Lmpamtt 3 7 * 

[0 0 7 0] C©£$fcLT»fc*#H3»ft3/Wffc 

s«y?-«>A*yf-*2^ 37^1/ fi©^? 
^wttf a 1 0 fc^-rw^fcas <fc 3 c*-n-?*ig-& l 

fcu nfiseai iii5iii©^teT*^©«rte2 5*^» 

[0071] (usswj 1 0) m^rtmt^/w vim w 
m^jv b tm&ms&vm&Tkmmcymiti- hj -*a 



[0 0 7 2] C©«fc3fcLT*#fcffiiG&itIfc<b:37Wh 



1 ^TOc-^fiScLTEil 



!2 6 



[0 0 7 3] (it^CT2) Rlty^^A, Kfb37^I/ 
K 7kgEfb7;I/5-^A^y^^A, n/^l/h, 7;U^ 
-->A©Jl^;Ht7b^ 1 l Offl^-t4S«fc-5 t^-n^ 

[0 0 7 4] 

[aii] 



















0.9 0 


0.12 


0.9 8 



[0075] ttb«ffij3) mnvi-VL.. mit=i/w zmmm 1 fcra*fc*«uTiESg*Kfc ^sspj 1 
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(54) MANUFACTURING METHOD OF POSITIVE ELECTRODE ACTIVE MATERIAL FOR 
NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
manufacturing method of a positive electrode active 
material for a nonaqueous electrolyte secondary 
battery having high specific volume of the active 
substance, excellent charge/discharge cycle 
characteristics and restraining increase of battery 
thickness. 

SOLUTION: It becomes possible to control the ratio of 
additional elements substituting part of cobalt and 
lithium, by mixing and heating added element co- 
precipitated cobalt oxide obtained through co- 
precipitation of a lithium compound and an added 
element. M and a compound containing the added 
element M (provided that the added element M is at 
least one from among Mg, Al, Cu, and Zn), and to obtain 
the positive electrode active material for the 
nonaqueous electrolyte secondary battery having high 
specific volume of the active substance, excellent 
charge/discharge cycle characteristics and restraining 
increase of battery thickness. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Alloying element coprecipitation cobalt oxide which is a lithium compound cobalt oxide 
and was obtained by coprecipitating a lithium compound and the alloying element M. A 
manufacturing method of positive active material for nonaqueous electrolyte secondary 
batteries obtaining by mixing and heating (however, at least one sort as which the alloying 
element M is chosen from Mg, aluminum, Cu, and Zn). 

[Claim 2]A compound containing alloying element coprecipitation cobalt oxide which is a lithium 
compound cobalt oxide and was obtained by coprecipitating a lithium compound and the alloying 
element M, and the alloying element M. A manufacturing method of positive active material for 
nonaqueous electrolyte secondary batteries obtaining by mixing and heating (however, at least 
one sort as which the alloying element M is chosen from Mg, aluminum, Cu, and Zn). 
[Claim 3]A manufacturing method of claim 1 whose percentage of an atomic mole ratio of the 
alloying element M occupied to the sum total of an atomic mole ratio of said lithium, cobalt, and 
the alloying element M is 1 to 8%, or positive active material for nonaqueous electrolyte 
secondary batteries given in either of 2. 

[Claim 4]A manufacturing method of the positive active material for nonaqueous electrolyte 
secondary batteries according to claim 2 which does not exceed an atomic mole ratio of the 
alloying element M in which an atomic mole ratio of the alloying element M added with a 
compound containing said alloying element M is contained in alloying element coprecipitation 
cobalt oxide. 

[Claim 5]A manufacturing method of the positive active material for nonaqueous electrolyte 
secondary batteries according to any one of claims 1 to 4 in which said cooking temperature is 
750-1000 **. 

[Claim 6]A manufacturing method of the positive active material for nonaqueous electrolyte 
secondary batteries according to claim 5 which uses a rotary kiln and carries out preheating of 
the mixture at 650-750 ** before said heating. 

[Claim 7]A manufacturing method of the positive active material for nonaqueous electrolyte 
secondary batteries according to any one of claims 1 to 6 whose mean particle diameter of said 
lithium compound is 2—1 5 micrometers. 

[Claim 8]A manufacturing method of the positive active material for nonaqueous electrolyte 
secondary batteries according to any one of claims 1 to 7 whose mean particle diameter of said 
alloying element coprecipitation cobalt oxide is 3-15 micrometers. 

[Claim 9]A manufacturing method of the positive active material for nonaqueous electrolyte 
secondary batteries according to any one of claims 1 to 8 whose mean particle diameter of a 
compound containing said alloying element is 1-15 micrometers. 

[Claim 10]A manufacturing method of the positive active material for nonaqueous electrolyte 
secondary batteries according to any one of claims 1 to 9 in which said alloying element 
coprecipitation cobalt oxide is a tricobalt tetroxide. 

[Claim 11]A manufacturing method of the positive active material for nonaqueous electrolyte 
secondary batteries according to any one of claims 1 to 10 whose mean particle diameter of 



said positive active material for nonaqueous electrolyte secondary batteries is 3-20 
micrometers. 

[Claim 12]A manufacturing method of the positive active material for nonaqueous electrolyte 
sec ndary batteries according to any one of claims 1 to 1 1 whose specific surface area of said 

positive active material for nonaqueous electrolyte secondary batteries is 0.3-1. 2m 2 /g. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the positive active 

material in a nonaqueous electrolyte secondary battery. 

[0002] 

[Description of the Prior Art]In recent years, portableHzing of consumer electronics and 
cordless making are progressing quickly, and the request to the rechargeable battery which 
bears these power supplies for a drive and which is small and lightweight and has high energy 
density is also increasing. From such a viewpoint, the expectation is great as a cell by which a 
nonaqueous electrolyte secondary battery, especially a lithium secondary battery especially 
have high tension and high energy density, and development is hurried. 

[0003]In recent years, a lithium content multiple oxide is used as positive active material, and 
the fuel cell subsystem which used the carbonaceous material for the negative electrode 
attracts attention as a lithium secondary battery which can obtain high energy density. The trial 
which the cell using LiCo0 2 as this lithium content multiple oxide is put in practical use, and 

puts in practical use LiNi0 2 which aimed at high capacity further is also performed briskly. 

However, LiNi0 2 has the problem that thermal stability is low, and is difficult to put in practical 

use. 

[0004]By performing charge and discharge, such positive active material repeats expansion 
contraction. Under the present circumstances, in positive active material, the lattice strain, 
structure destruction, a crack of particles, etc. occurred, and the fall of service capacity had 
arisen in connection with the charging and discharging cycle; Then, in order to solve this 
technical problem, by replacing some of cobalt and nickel by other elements, stabilization of the 
crystalline lattice was attained and the report which improves a cycle characteristic has been 
made. 

[0005]For example, there is a report aiming at improving a charge-discharge cycle 
characteristic and safety by replacing some cobalt by an alloying element so that JP,5- 
242891, A, JP.6-168722.A, and JP,11-7958,A may see. In these inventions, it was checked by 
being able to improve a cycle characteristic by substitution with an alloying element in some 
cobalt, but on the other hand repeating a charging and discharging cycle that the thickness of a 
cell becomes large at ****. The consideration which controls the increase in the cell thickness 
by a charging and discharging cycle in a square shape or a laminated type nonaqueous 
electrolyte secondary battery especially since the intensity of a cell case is weak was required. 
In JP, 7-226201 , A, the effect by replacing an alloying element by lithium is reported. In this 
method, the increase in the cell thickness after cycle progress poses a problem similarly. 
Although the cause of the increase in the cell thickness by performing this charging and 
discharging cycle is not clear at present, The interaction between an alloying element, the metal 
oxide layer which comprises cobalt, and the layer which comprises lithium is weak, and it is 
thought by repeating a charging and discharging cycle that expansion of the crystalline lattice of 



positive active material increases by the distorted increase between these layers and the 
increase in interlaminar distance. 

[0006]Since the battery characteristics obtained by the site which replaces an alloying element 
as mentioned above differ, the art exactly replaced by a site to replace is searched for. 
[Q007]Now, as the addition method of an alloying element, the compound containing a lithium 
compound, cobalt oxide, and an alloying element is mixed, and the method of heating is common. 

% [0008] 

[Problem(s) to be Solved by the Invention]However, it was difficult to replace by the site which 
wants to replace an alloying element in a described method. Therefore, the problem that the 
prospective battery characteristic could not be obtained even if it is controlling the total 
addition exactly had arisen. The amount of active material specific volume of this invention is 
high by solving such a technical problem and improving the addition method of an alloying 
element, and it has the outstanding charge-discharge cycle characteristic, and aims at providing 
the manufacturing method of the positive active material for nonaqueous electrolyte secondary 
batteries which controls cell increased thickness. 
[0009] 

[Means for Solving the Problem]In order to solve the above-mentioned technical problem a 
manufacturing method of positive active material for nonaqueous electrolyte secondary 
batteries of this invention, It is obtained by mixing and heating alloying element coprecipitation 
cobalt oxide (however, at least one sort as which the alloying element M is chosen from Mg, 
aluminum, Cu, and Zn) obtained by coprecipitating a lithium compound and the alloying element 
M. 1 to 8% of a rate of an atomic mole ratio of the alloying element M occupied to the sum total 
of an atomic mole ratio of lithium, cobalt, and the alloying element M is desirable. 750-1000 ** 
of cooking temperature is preferred. 

[001 0]A manufacturing method of positive active material for nonaqueous electrolyte secondary 
batteries of this invention, It is obtained by mixing and heating a compound (however, at least 
one sort as which the alloying element M is chosen from Mg, aluminum, Cu, and Zn) containing 
alloying element coprecipitation cobalt oxide obtained by coprecipitating a lithium compound and 
the alloying element M, and the alloying element M. 1 to 8% of a rate of an atomic mole ratio of 
the alloying element M occupied to the sum total of an atomic mole ratio of lithium, cobalt, and 
the alloying element M is desirable. It is preferred that an atomic mole ratio of the alloying 
element M added with a compound containing the alloying element M does not exceed an 
atomic mole ratio of the alloying element M contained in alloying element coprecipitation cobalt 
oxide. 750-1 000 ** of cooking temperature is preferred. 

[001 1]A method of carrying out stoichiometric mixing of the specified quantity of a compound 
which contained a lithium compound, cobalt oxide, and an alloying element which are starting 
materials as a synthesizing method of a lithium compound cobalt oxide having contained an 
alloying element, and calcinating at an elevated temperature is a synthetic method well learned 
from the former. 

[001 2]If this method is used, some alloying elements will be replaced by a site of cobalt, but 
most will be replaced by a site of lithium. It is because this is difficult to replace an alloying 
element by cobalt when lithium is inserted in cobalt oxide. When an element similar to lithium 
like 1 A fellows and 2A fellows especially as an alloying element is chosen, an alloying element is 
easy to be replaced by a site of lithium. As a result, it is difficult to acquire only an effect by 
having replaced by a site of lithium, even if it replaces an alloying element, but to acquire an 
expected effect. 

[0013]On the other hand, in a manufacturing method of this invention, since it compounds by 
mixing and heating cobalt oxide and a lithium compound which made the alloying element M 
coprecipitate, it becomes possible to replace some cobalt certainly with the alloying element M. 
[0014]Cobalt oxide which made the alloying element M coprecipitate dissolves into solution 
cobalt raw material and raw material having contained the alloying element M. At this time, raw 



material of these has preferred sulfate. An alkaline aqueous solution is dropped continuously, 
controlling the pH of a solution in this mixed solution, and hydroxide which is a coprecipitate of 
cobalt and the alloying element M is compounded. And the alloying element M obtains alloying 
element coprecipitation cobalt oxide replaced by some cobalt by carrying out dry oxidation of 
this hydroxide. If it compounds by mixing and heating this alloying element coprecipitation cobalt 
oxide and lithium compound, a reaction of cobalt oxide replaced by lithium compound and the 
alloying element M in part will advance. Therefore, although some alloying elements in alloying 
- element coprecipitation cobalt oxide move and it is replaced by a site of lithium, most will be in 
the state where it was replaced by a site of cobalt. 

[0015]In a manufacturing method of this invention, since it compounds by mixing and heating a 
compound containing alloying element coprecipitation cobalt oxide and the alloying element M 
which made a lithium compound and the alloying element M coprecipitate, it becomes possible 
to control a rate of the alloying element M of cobalt and lithium of replacing a part, respectively. 
If it compounds by mixing and heating a compound and a lithium compound containing alloying 
element coprecipitation cobalt oxide and the alloying element M, a reaction of a lithium 
compound and a compound containing an alloying element and a reaction of cobalt oxide 
replaced by lithium compound and an alloying element in part are parallel, and will advance. That 
is, it becomes possible to replace an alloying element by a site of both cobalt and lithium. A rate 
of an alloying element replaced by a site of cobalt and each lithium can be determined by 
controlling a rate of a compound having contained a lithium compound, alloying element 
coprecipitation cobalt oxide, and an alloying element. 

[001 6]increased thickness of a cell after performing a charging and discharging cycle from the 
above thing can be controlled, from this specific synergistic effect, a cycle life can be markedly 
alike, and can be raised, and positive active material for nonaqueous electrolyte secondary 
batteries with the high amount of active material specific volume can be supplied. 
[0017] 

[Embodiment of the Invention]The alloying element coprecipitation cobalt oxide which this 
invention is a lithium compound cobalt oxide, and was obtained by coprecipitating a lithium 
compound and the alloying element M. It is a manufacturing method of the positive active 
material for nonaqueous electrolyte secondary batteries obtaining by mixing and heating 
(however, at least one sort as which the alloying element M is chosen from Mg, aluminum, Cu, 
and Zn). 

[0018]The compound containing the alloying element coprecipitation cobalt oxide which this 
invention is a lithium compound cobalt oxide, and was obtained by coprecipitating a lithium 
compound and the alloying element M, and the alloying element M. It is a manufacturing method 
of the positive active material for nonaqueous electrolyte secondary batteries obtaining by 
mixing and heating (however, at least one sort as which the alloying element M is chosen from 
Mg, aluminum, Cu, and Zn). 

[0019]As alloying element coprecipitation cobalt oxide, 1 oxidation 1 cobalt (CoO), 3 oxidation 2 
cobalt (Co 2 0 3 ), a tricobalt tetroxide (Co 3 0 4 ), etc. are good. Especially, as an alloying element 

coprecipitation cobalt oxide oxide, a tricobalt tetroxide is preferred. The reason has a stable 
tricobalt tetroxide in the air, and is because it is the most advantageous also in cost. 
[0020]As a lithium compound, lithium carbonate, lithium hydroxide, a lithium nitrate, lithium 
sulfate, lithium oxide, etc. can be used. Since lithium carbonate and lithium hydroxide are 
advantageous at an environmental aspect and a cost aspect, it is especially desirable. 
[0021 ]The following are used as a compound containing the additive M. As magnesium salt, 
magnesium hydroxide, magnesium oxide, basic magnesium carbonate, a magnesium chloride, 
magnesium fluoride, a magnesium nitrate, magnesium sulfate, magnesium acetate, magnesium 
oxalate, a magnesium sulfide, etc. are used. As an aluminum source, aluminium hydroxide, an 
aluminium nitrate, an aluminum oxide, aluminum fluoride, aluminum sulfate, etc. are used. As a 
copper source, copper carbonate, copper oxide, copper sulfate, copper acetate, copper oxalate, 
a copper chloride, copper sulfide, etc. are used. As a source of zinc, a zinc oxide, zinc acetate, 



zinc chloride, zinc fluoride, sulfate of zinc, zinc nitrate, zinc sulfide, etc. are used. 
[0022]It is preferred that the percentage of the atomic mole ratio of the alloying element M 
occupied to the sum total of the atomic mole ratio of lithium, cobalt, and the alloying element M 
is 1 to 8%. It is to seldom acquire the effect replaced with the alloying element at 1% or less, but 
for the amount of active material specific volume to fall at not less than 8%. 
[0023]It is preferred that the atomic mole ratio of the alloying element M contained in the 
compound containing the above-mentioned alloying element M does not exceed the atomic 
mole ratio of the alloying element M contained in alloying element coprecipitation cobalt oxide. It 
is because sufficient cycle capacity maintenance rate cannot be acquired if it exceeds. 
[0024]It is preferred that the mean particle diameter of a lithium compound is 2-15. It is for the 
density of the lithium compound cobalt oxide after composition to fall, and for cell capacity to 
fall in 2 micrometers or less, and in not less than 15 micrometers, particles are too large and it 
is because reactivity with alloying element coprecipitation cobalt oxide becomes uneven [ a fall 
and a reaction ]. 

[0025]It is preferred that the particle diameter of an alloying element coprecipitation cobalt 
oxide acid compound is 3-15 micrometers. It is for the density of the lithium compound cobalt 
oxide after composition to fall, and for cell capacity to fall in 3 micrometers or less, and is for 
the particle diameter of the lithium compound cobalt oxide after composition to become large 
too much, and for the heavy load characteristic to fall in not less than 15 micrometers. 
[0026]It is preferred that the particle diameter of the compound having contained the alloying 
element is 1-15 micrometers. It is because uniform mixing cannot be performed but uneven 
material is made, when 1 micrometer or less or not less than at least 15 micrometers are mixed 
with alloying element coprecipitation cobalt oxide and a lithium compound. 
[0027]Cooking temperature shall be 750-1000 **. It is because crystallinity becomes low and 
sufficient service capacity is not obtained below 750 **, and is because specific surface area 
falls too much and the heavy load characteristic worsens above 1000 **. Although heating may 
perform the above-mentioned temperature in one step, the two-step calcinating method for 
performing the first step, and performing the second step at a 750-1000 ** elevated 
temperature, after [ 650-750 ** ] carrying out at low temperature comparatively has high 
crystallinity, and is more preferred in the point which lessens an unreacted substance. It is 
preferred to perform the first step using a rotary kiln. It is possible to heat a rotary kiln mixing a 
mixed material and making it flow, the contact frequency of raw materials can be made to 
increase by this, since reactivity can be raised, an unreacted substance can be decreased and 
the high crystalline positive active material for nonaqueous electrolyte secondary batteries can 
be obtained. 

[0028]It is preferred that the particle diameter of the positive active material for nonaqueous 
electrolyte secondary batteries is 3-15 micrometers. It is for cell capacity to fall due to the fall 
of density in 3 micrometers or less, and is for the heavy load characteristic to fall in not less 
than 15 micrometers. 

[0029]It is preferred that the specific surface area of the positive active material for 

nonaqueous electrolyte secondary batteries is 0.3-1. 2m 2 /g. It is for the heavy load 

characteristic to fall below by 0.3 m 2 /g, and is for the gas yield out of an anode to increase by 

the increase in a touch area with an electrolysis solution above 1 .2 m 2 /g. 
[0030] 

[Example]Hereafter, the example of this invention is described, referring to drawings. 
[0031 ]The square-shaped nonaqueous electrolyte secondary battery (34 mm in width and 50 
mm in height) used by this example is shown in d rawin g 1. Via a separator, a strip positive 
electrode board and a negative electrode plate are wound in the shape of a multiple-times swirl, 
and the group of electrode 1 comprises drawing 1. The positive electrode lead 2 made from 
aluminum and the negative electrode lead 3 made from nickel are welded to the anode board 
and the negative electrode plate, respectively. The upper part of a group of electrode is 
equipped with the insulating ring made of polyethylene resin, it accommodates in the cell case 4 



♦ 



made from aluminum, and spot welding of the other end of the positive electrode lead 2 is 
carried out to the obturation board 5 made from aluminum, and spot welding of the other end of 
the negative electrode lead 3 is carried out to the lower part of the negative pole terminal 6 
made from nickel in the central part of the obturation board 5. In the circumference of the cell 
case 4, laser welding is carried out to the obturation board 5, and it impregnates with the 
nonaqueous electrolyte of the specified quantity from the inlet 7. Finally, the plug made from 
aluminum is used, laser welding of the inlet 7 is carried out, and a cell is completed. Although 
here explained using the square-shaped cell, the shape of a cell can apply to all the large-sized 
thing etc. which are used for a coin type, a button type, a sheet type, a lamination type, 
cylindrical, flat, a square shape, an electromobile, etc. 

[0032](Example 1) Positive active material was compounded as follows and produced the anode 
board. 

[0033]Magnesium coprecipitation cobalt oxide used what dried the magnesium coprecipitation 
cobalt hydroxide obtained by dropping sodium hydroxide at the mixed water solution of cobalt 
sulfate and magnesium sulfate by an air atmosphere, and was oxidized. The amount of 
magnesium coprecipitation was controlled by the mixture ratio of cobalt sulfate and magnesium 
sulfate, and obtained magnesium coprecipitation cobalt oxide. 

[0034]Thus, it mixed, respectively so that it might become the rate that the atomic mole ratio 
of lithium, cobalt, and magnesium shows the obtained magnesium coprecipitation cobalt oxide 1- 
5 and lithium carbonate in Table 1. This mixture was put into the container, temperature up was 
carried out to 900 ** within an air atmosphere and an electric furnace in 2 hours, and the 
positive active material 1-5 was compounded by holding at 900 ** for 10 hours. 



[0035] 
[Table 1] 
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[0036]The positive active material 1-5 was mixed as a conducting material to 100 weight 
sections, polytetrafluoroethylene 7 weight section was mixed as acetylene black 3 weight 
section and a binder, to positive active material, carboxymethyl-cellulose solution 100 weight 
section was added 1%, agitation mixing was carried out, and paste state positive electrode 
mixture was obtained. And 20-micrometer-thick aluminium foil was used as the charge 
collector, said paste state positive electrode mixture was applied to the both sides, and it rolled 
using the after-desiccation rolling roller, it judged to the prescribed dimension, and the anode 
boards 1-5 were obtained. 

[0037]The negative electrode plate was produced as follows. First, after mixing styrene / 
butadiene rubber 3 weight section of a binder with the scaly graphite which ground and 
classified so that mean particle diameter may be set to about 20 micrometers, in addition to 
carboxymethyl-cellulose solution 100 weight section, agitation mixing was carried out 1% to 
black lead, and it was considered as paste state negative electrode mixture. 1 5-micrometer- 
thick copper foil was used as the charge collector, paste state negative electrode mixture was 
applied to the both sides, and it rolled using the after-desiccation rolling roller, it judged to the 
prescribed dimension, and was considered as the negative electrode plate. 
[0038]Spirally the band-like anode board produced as mentioned above, a negative electrode 
plate, and the 25-micrometei — thick separator made of fine porosity polyethylene resin And 
winding, Using what dissolved LiPFg of 1.0 mol/l in the mixed solvent of the volume ratio 1:3 of 

ethylene carbonate and ethyl methyl carbonate as nonaqueous electrolyte, the sealing plug was 
carried out, after pouring this in. 



[0039]Thus, the produced cell was used as the cells 1-5 of this invention. 

[0040](Comparative example 1) It mixed, respectively so that it might become the rate that the 
atomic mole ratio of lithium, cobalt, a d magnesium shows lithium carbonate, cobalt oxide, and 
magnesium hydroxide in Table 2. This mixture was put into the container, temperature up was 
carried out to 900 ** within an air atmosphere and an electric furnace in 2 hours, it 
compounded by holding at 900 ** for 10 hours, and positive active material was obtained. The 
cells 1-6 of the comparative example were produced like Example 1 using these positive active 
material. 
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[0042]The charging and discharging cycle was performed for the cells 1-5 of this invention, and 
the cells 1-6 of the comparative example with the environmental temperature of 20 **. Charge- 
and-discharge conditions were performed by the constant current discharge of the constant 
potential charge of 2 hours which set the maximum current value of 600 mA at the time of 
charge, and charge termination potential to 4.2V and the discharge current value of 600 mA, and 
the discharge termination potential 3.0V. Change of the cell thickness in capacity maintenance 
rate [ over the amount of active material specific volume computable by breaking the cell 
capacity of 1 cycle eye by cathode active material volume and the cell capacity of 1 cycle eye 
after 300 cycle progress ] and charging and discharging cycle order is shown in Table 3. 
]0043] 
Table 3] 







3 0 OiM^Mft 






(niAh/g) 


&fi£&* (%) 


(mm) 


*&m<D&m i 


1 4 1 


7 8 


0.2 4 




14 0 


7 9 


0.2 1 




14 0 


8 0 


0.19 




13 5 


8 2 


0.17 




1 1 3 


8 4 


0.15 ! 


Jt«M©S*l 


14 2 


7 4 


0. 32 




13 8 


7 5 


0. 28 




13 5 


7 6 


0. 27 


J*«efll©«fc4 


12 7 


7 7 


0.2 6 




1 1 6 


7 8 


0. 24 




1 0 5 


7 9 


0. 2 1 



[0044]It turns out that a capacity maintenance rate and the cell thickness change of the [ the 
cells 1-5 of this invention and the cells 2-6 of a comparative example ] which added magnesium 
from Table 3 to the cell 1 of the comparative example which has not added magnesium are all 
improving. It is thought by adding magnesium from this that structural stability-ization of 
positive active material is progressing. 

[0045]when the cells 1-5 of this invention are compared with the cells 2~6 of a comparative 
example, even when the addition of magnesium is the same, cell A-E of the amount of active 
material specific volume and a capacity maintenance rate is larger, and cell thickness change is 
small. That is, it turned out as the method of magnesium addition that it is [ the effect of 
magnesium addition ] higher to use [ rather than ] magnesium coprecipitation cobalt oxide as 
raw material, using the compound containing magnesium as raw material at the time of active 
material composition. By replacing the magnesium which coprecipitated in cobalt oxide mainly 
by cobalt, since [ which has been replaced mainly by lithium ] it thinks, magnesium in a 



magnesium compound by replacing some cobalt with magnesium, A capacity maintenance rate 
improves more and it is thought that the fall of the amount of active material specific volume 
also becomes small. 

[0046]If the cells 1-5 of this invention are compared, a capacity maintenance rate and cell 
thickness change will improve so that the amount of magnesium addition becomes large, but it 
turns out that the amount of active material specific volume is falling. It turned out that the 
atomic mole ratio of magnesium which occupies the amount of active material specific volume, a 
capacity maintenance rate, and the thing with the sufficient balance of cell thickness change to 
the sum total of the atomic mole ratio of the cells 1-4 of this invention, i.e., lithium, cobalt, and 
magnesium is 1 to 8%. 

[0047](Example 2) It mixed, respectively so that it might become the rate that the atomic mole 
ratio of lithium, cobalt, and magnesium shows magnesium coprecipitation cobalt oxide, 
magnesium hydroxide, and lithium carbonate in Table 4. This mixture was compounded like 
Example 1, it was considered as positive active material, and the same method as Example 1 
estimated by producing the cells 6-10 of this invention. Change of the amount of active material 
specific volume of the cells 6-10 of this invention and the cell thickness in 300 cycles after 
capacity maintenance rate and charging and discharging cycle order is shown in Table 5. 



[0048] 
Table 4] 
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0.0 2 


1. 00 




0.9 5 


0.0 5 


0. 0 5 


1. 00 
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0.0 5 


0.0 7 


1. 00 




0.9 5 


0.0 5 


0 


1. 00 
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1. 00 



[0049] 
[Table 5] 




(mAh/g) 


3 0 0tM^;v& 

&stmm (%) 


(mm) 




13 9 


8 9 


0.051 




13 8 


9 0 


0.021 




1 3 1 


9 0 


0.018 




14 0 


7 9 


0.2 1 


*««BCD«fi 1 0 


14 0 


7 9 


0.2 0 



[0050]Table 5 shows that the direction of the cells 6-8 of this invention is greatly improved for 
a capacity maintenance rate and cell thickness change, when the cells 9 and 10 of this 
invention are compared with the cells 6-8 of this invention. That is, as a magnesium source, it 
can say [ be / the effect of magnesium addition / to use simultaneously the compound and 
magnesium coprecipitation cobalt oxide containing magnesium / it / higher ] rather than using 
only magnesium coprecipitation cobalt oxide with raw material. The magnesium which 
coprecipitated in cobalt oxide is replaced mainly by cobalt, Since it is thought that magnesium in 
a magnesium compound is replaced mainly by lithium, by replacing some cobalt and some lithium 
with magnesium, it is thought that the fall of the amount of active material specific volume was 
small, and the capacity maintenance rate improved more, was markedly boiled in cell thickness 
change, and became small. 

[0051]When the cells 6-8 of this invention are compared, it turns out that the amount of active 
material specific volume of the cell 8 of this invention is small. If the compound which contains 
magnesium by a magnesium mole ratio exceeds magnesium coprecipitation cobalt oxide from 
this, it will be thought that the amount of active material specific volume falls. 
[0052](Example 3) Magnesium coprecipitation cobalt oxide, magnesium hydroxide, and lithium 
carbonate which the atomic mole ratio of cobalt and magnesium set to 0.90:0.10 were mixed, 
respectively so that the atomic mole ratio of lithium, cobalt, and magnesium might become a 



rate of Table 6. This mixture was compounded like Example 1, it was considered as the positive 
active material 11, and the same method as Example 1 estimated by producing the cell 1 1 of 
this invention. A magnesium nitrate and magnesium carbonate were used as a magnesium 
source, and also it produced similarly, and was considered as the cells 12 and 13 of this 
invention, and same evaluation was performed. Cell thickness change around the amount of 
active material specific volume of the cells 11-13 of this invention, and a 300 cycles after 
capacity maintenance rate and a charging and discharging cycle is shown in Table 7. 



[0053] 
[Table 6] 
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[0054] 








[Table 7] 
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0.015 




1 40 


9 1 


0.012 
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1 39 


9 0 


0.016 



[0055]As a compound containing magnesium, Table 7 showed that the same effect as what uses 
magnesium hydroxide was acquired, even if it used any of magnesium carbonate and a 
magnesium nitrate. 

[0056](Example 4) Magnesium coprecipitation cobalt oxide, magnesium hydroxide, and lithium 
carbonate which the atomic mole ratio of cobalt and magnesium set to 0.90:0.10 were mixed, 
respectively so that the atomic mole ratio of lithium, cobalt, and magnesium might become a 
rate of Table 6. With the synthesizing temperature which showed this mixture in Table 8, others 
compounded like Example 1 and obtained the positive active material 14-20. The same method 
as Example 1 estimated by producing the cells 14-20 of this invention using the obtained 
positive active material 14-20. Cell thickness change around the amount of active material 
specific volume of the cells 14-20, and a 300 cycles after capacity maintenance rate and a 
charging and discharging cycle is shown in Table 8. 
[0057] 
;Table 8] 









3 0 0^ 
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(mAh/g) 
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(mm) 


*9£W<Dm& 1 4 


7 0 0 


1 3 4 


6 9 


0.125 


*«R8<0«?fi 1 6 


7 5 0 


1 3 8 


7 8 


0.03 8 


#»B©«to 1 6 


8 0 0 


13 9 


8 5 


0.02 7 


*ftw<omm i 7 


9 0 0 


1 3 9 


9 0 


0.015 


*ftw®m,m i s 


9 5 0 


1 3 9 


8 9 


0.014 


*ftwv>nm 1 9 


100 0 


1 3 7 


8 0 


0.014 


*&w&mm, 2 o 


1100 


1 1 3 


6 5 


0.015 



[0058]From Table 8, synthesizing temperature is understood that the balance of the amount of 
active material specific volume, a capacity maintenance rate, and cell thickness change is good 
at the time of 750-1000 **. Especially, the time of balance of 800-950 ** is still better. From 
750 **, at low temperature, since this has the amount of active material specific volume, and a 
bad capacity maintenance rate since crystallinity is bad, and specific surface area is large, it is 
considered that cell thickness change becomes large. At an elevated temperature, specific 
surface area is considered that become low too much and the amount of active material 
specific volume and a capacity maintenance rate fall from 1000 **. 

[0059](Example 5) Aluminum coprecipitation cobalt oxide used what dried the aluminum 



coprecipitation cobalt hydroxide obtained by dropping sodium hydroxide at the mixed water 
solution of cobalt sulfate and aluminum sulfate by an air atmosphere, and was oxidized. The 
amount of aluminum coprecipitation was controlled by the mixture ratio of cobalt sulfate and 
aluminum sulfate, and obtained aluminum coprecipitation cobalt oxide. 

[0060]Thus, it mixed, respectively so that it might become the rate that the atomic mole ratio 
of lithium, cobalt, and aluminum shows the obtained aluminum coprecipitation cobalt oxide and 
lithium carbonate in Table 9. This mixture was compounded like Example 1, it was considered as 
positive active material, and the cell 21 of this invention was produced by the same method as 
Example 1. 



[0061] 








[Table 9] 






























mm^M2 1-23 


0.8 8 


0.12 


1 . 0 0 



[0062](Example 6) Copper coprecipitation cobalt oxide used what dried the copper 
coprecipitation cobalt hydroxide obtained by dropping sodium hydroxide at the mixed water 
solution of cobalt sulfate and copper sulfate by an air atmosphere, and was oxidized. The 
amount of copper coprecipitation was controlled by the mixture ratio of cobalt sulfate and 
copper sulfate, and obtained copper coprecipitation cobalt oxide. 

[0063]Thus, it mixed, respectively so that it might become the rate that the atomic mole ratio 
of lithium, cobalt, and copper shows the obtained copper coprecipitation cobalt oxide and lithium 
carbonate in Table 9. This mixture was compounded like Example 1, it was considered as 
positive active material, and the cell 22 of this invention was produced by the same method as 
Example 1. 

[0064](Example 7) Zinc coprecipitation cobalt oxide used what dried the zinc coprecipitation 
cobalt hydroxide obtained by dropping sodium hydroxide at the mixed water solution of cobalt 
sulfate and sulfate of zinc by an air atmosphere, and was oxidized. The amount of zinc 
coprecipitation was controlled by the mixture ratio of cobalt sulfate and sulfate of zinc, and 
obtained zinc coprecipitation cobalt oxide. 

[0065]Thus, it mixed, respectively so that it might become the rate that the atomic mole ratio 
of lithium, cobalt, and zinc shows the obtained zinc coprecipitation cobalt oxide and lithium 
carbonate in Table 9. This mixture was compounded like Example 1, it was considered as 
positive active material/and the cell 23 of this invention was produced by the same method as 
Example 1. 

[0066](Example 8) Aluminum coprecipitation cobalt oxide used what dried the aluminum 
coprecipitation cobalt hydroxide obtained by dropping sodium hydroxide at the mixed water 
solution of cobalt sulfate and aluminum sulfate by an air atmosphere, and was oxidized. The 
amount of aluminum coprecipitation was controlled by the mixture ratio of cobalt sulfate and 
aluminum sulfate, and obtained aluminum coprecipitation cobalt oxide. 

[0067]Thus, it mixed, respectively so that it might become the rate that the atomic mole ratio 
of lithium, cobalt, and aluminum shows the aluminum coprecipitation cobalt oxide 13, aluminium 
hydroxide, and lithium carbonate which were obtained in Table 10. This mixture was 
compounded like Example 1, it was considered as positive active material, and the cell 24 of this 
invention was produced by the same method as Example 1. 
[0068] 
Table 10] 
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0.10 
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0.9 8 



[0069](Example 9) Copper coprecipitation cobalt oxide used what dried the copper 



coprecipitation cobalt hydroxide obtained by dropping sodium hydroxide at the mixed water 
solution of cobalt sulfate and copper sulfate by an air atmosphere, and was oxidized. The 
amount of copper coprecipitation was controlled by the mixture ratio of cobalt sulfate and 
copper sulfate, and obtained copper coprecipitation cobalt oxide. 

[0070]Thus, it mixed, respectively so that it might become the rate that the atomic mole ratio 
of lithium, cobalt, and copper shows copper coprecipitation cobalt oxide, copper carbonate, and 
lithium carbonate which were obtained in Table 10. This mixture was compounded like Example 
1, it was considered as positive active material, and the cell 25 of this invention was produced 
by the same method as Example 1. 

[007l](Example 10) Zinc coprecipitation cobalt oxide used what dried the zinc coprecipitation 
cobalt hydroxide obtained by dropping sodium hydroxide at the mixed water solution of cobalt 
sulfate and sulfate of zinc by an air atmosphere, and was oxidized. The amount of zinc 
coprecipitation was controlled by the mixture ratio of cobalt sulfate and sulfate of zinc, and 
obtained zinc coprecipitation cobalt oxide. 

[0072]Thus, it mixed, respectively so that it might become the rate that the atomic mole ratio 
of lithium, cobalt, and zinc shows zinc coprecipitation cobalt oxide, zinc carbonate, and lithium 
carbonate which were obtained in Table 10. This mixture was compounded like Example 1, it was 
considered as positive active material, and the cell 26 of this invention was produced by the 
same method as Example 1. 

[0073](Comparative example 2) Lithium carbonate, cobalt oxide, and aluminium hydroxide were 
mixed, respectively so that the atomic mole ratio of lithium, cobalt, and aluminum might become 
a rate of Table 1 1. This mixture was compounded like Example 1, it was considered as positive 
active material, and the cell 7 of the comparative example was produced by the same method 
as Example 1. 
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[0075](Comparative example 3) Lithium carbonate, cobalt oxide, and copper carbonate were 
mixed, respectively so that the atomic mole ratio of lithium, cobalt, and copper might become a 
rate of Table 11. This mixture was compounded like Example 1, it was considered as positive 
active material, and the cell 8 of the comparative example was produced by the same method 
as Example 1. 

[0076](Comparative example 4) Lithium carbonate, cobalt oxide, and a zinc oxide were mixed, 
respectively so that the atomic mole ratio of lithium, cobalt, and zinc might become a rate of 
Table 11. This mixture was compounded like Example 1, it was considered as positive active 
material, and the cell 9 of the comparative example was produced by the same method as 
Example 1. 

[0077]Evaluation was performed for the cells 21-26 of an example and the cells 7-9 of a 
comparative example which were obtained as for the account of the upper by the same method 
as Example 1. Cell thickness change around the amount of active material specific volume of 
the cells 21-27 of this invention and the cells 7-9 of a comparative example, and a 300 cycles 
after capacity maintenance rate and a charging and discharging cycle is shown in Table 12. 
[0078] 
[Table 1 2] 
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[0079]From Table 12, if the cells 21 and 24 of this invention and the cell 27 of a comparative 
example are compared, The amount of active material specific volume has the expensive ceils 
21 and 24 of this invention which uses aluminum coprecipitation cobalt oxide, and it turns out 
that a capacity maintenance rate and cell thickness change are excellent in the cell 24 of this 
invention which uses both compounds containing aluminum coprecipitation cobalt oxide and 
aluminum. This shows the same tendency as the system of the magnesium mentioned above. 
The same thing can say also in the system of copper and zinc from the result of the cells 22 
and 25 of this invention, the cell 8 of a comparative example, the cells 23 and 26 of this 
invention, and the cell 9 of a comparative example. 

[0080]In this example, the same tendency as a place to have conducted the same experiments 
of other as the system of magnesium also on aluminum, copper, and zinc was shown. 
[0081] As a negative electrode, the same effect is acquired also in the cell using a lithium metal, 
various carbonaceous material in which the occlusion and discharge of lithium are possible, a 
lithium alloy, and the inorganic substance system material in which an intercalation is possible. 
Besides what dissolved lithium hexafluorophosphate in the mixed solvent of ethylene carbonate 
and ethyl methyl carbonate used by this example as an electrolyte, The same effect is acquired 
also in the cell using the electrolysis solution and polymer electrolyte which dissolved lithium 
salt in the solvent which combined a publicly known material. 
[0082] 

[Effect of the Invention]In this invention, a lithium compound and the alloying element M are 
coprecipitated as mentioned above. 

Therefore, by mixing and heating the compound (from the inside of Mg, aluminum, Cu, and Zn to 
at least one [ However, the alloying element M ]) containing the obtained alloying element 
coprecipitation cobalt oxide and the alloying element M, An alloying element can replace some 
cobalt and some lithium, and the amount of substitution can be controlled further, and the 
amount of active material specific volume is high, it has the outstanding charge-discharge cycle 
characteristic, and the positive active material for nonaqueous electrolyte secondary batteries 
which controls cell increased thickness can be obtained. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] Drawing of longitudinal section of the square-shaped cell in this invention 
[Description of Notations] 

1 Group of electrode 

2 Positive electrode lead 

3 Negative electrode lead 

4 Cell case 

5 Obturation board 

6 Negative pole terminal 

7 Inlet 
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